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Abstract 



A magnet for producing a static magnetic field is improved, and a small-sized, high-resolution nuclear 
magnetic resonance system is provided. A superconductive bulk (17) of a high-temperature 
superconductor is cooled in a vacuum insulated container (16), and magnetized with a magnetizing 
coil (19). This Is used for analyzing a subject (11) 
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What is claimed is: 

1 . A nuclear magnetic resonance apparatus comprising: 
a high-temperature superconductive bulk; 

a cooling means for cooling the high-temperature superconductive bulk; 

a vacuum insulated container surrounding the high-temperature superconductive bulk and the cooling 
means; 

a magnetizing coil positioned such that the high-temperature superconductive bulk is within a 
magnetic field produced by the magnetizing coil; 

a space for placing a subject to be examined, positioned such that the subject is within a magnetic 

field produced by the high-temperature superconductive bulk; and 

a detector coil for detecting nuclear magnetic resonance signals produced by the subject. 

2. A nuclear magnetic resonance apparatus according to claim 1, wherein the high-temperature 
superconductive bulk comprises: 

crystals of a superconductive phase of superconductor oxide; and 



file://C:¥WINDOWS¥T X^h77'¥Epo3¥JP1 1248810¥JP1 1248810.htm 



02/03/1 1 



(19)B*S»W/f (JP) 



02) ^ i|# 1^ ^ SI (A) 



iRpll^ll -248810 

(43)41^113 ¥l«ll¥a999)9H17B 







F I 








G 0 1 N 24/06 5 1 0 C 






F2 5B 


9/00 3 1 1 


I* z o o a/uu 


1 1 
oil 




9/14 5 2 0 Z 


Q/1 A 


R 9 n 




530Z 




^ n 
u o u 


A6 IB 


5/05 3 3 1 








W*3i<0»ll FD 7 H) 




WWt^i w D i C»9 




uuuuuo/yz 










(22)mBQ 


5p^£10^(ig98)2^27B 




«if5»setmeR2»i^ 






(TDIHIHA 


000000011 
















««»)KI«lP«iBHr2TB l««l 
































m mm 








S»»J«l$llTAffllT5Tg50$M!l 


























(54) [»iHcc>«a;] 









(57) imm (miE^) 

Lxm< iihimimmi^<7)^-;^R e - b a - c u 

yhVyj* (fcMM^Y) . ^-70^2^ (Sm) , 
>>- (La) , ^^:t>''A (Nd) . OL-Qf^A (E 
u) , Tyh'Ur^'^A (Gd) , x;Pb''>A (Er ) . 'f 
'y-r/l't''>A (Yb) ^^L, -?-Od-feii'-^r<i:i> la 




(2) 



nm^l 1-24881 0 



-yhO^J^ <7C3gfE^Y) . HfV'J'^A (Sm) , 

9> {l^a.) , ^^iti^A (Nd) . J.-nhT'^A (E 
u) . iJYU-'^J^ (Gd) , X^l^t'n^A (Er) . 
•yx^Pf'^A (Yb) (?53'feiJ'-^:<i:t l«i5tJi:2a 

( K ) TbM 9 6 K OSfE^M^iaS 2r i> o^fs^ i: -e 
iOrtia5tc$>o-C|Bl§g»(^^ffl5: 5 0txmi:Xy<m.&X 

S 1 mmJJUi.l 0 OmmtilT«7)^S**#-*3tti1gS^ 

m<r>A-^m)^mm.(n^m^'itx'm\mm^^§>m}.Ti.z}^m 
[11*117] mii.mi^'^<7)w^(^mn^tm^x'nd 

^ffltf«!K3-^;l^t, MlK5i:**|6]LTie$it&?Rjl!l« 

[ if *II 9 ] «fi^f£mc7)±Eg^*^ R E - B a -C 
La, Nd. Eu, Gd. Er, Yb(Oo*>C!fKc< 

mm, 

^^m tfcff *« 8 c7)i^^i^mmm.. 
umm 1 1 ] mm^ -i fi-imsmmm^mzm-t^ 
f««3i 8 <r>mmi^m^m.. 



[000 1] 

[^BHc7)e-rs«[ffi^}-w] mm^^m (nuci 

ear Magnetic Resonance : NMR) fl-^SrfflV^. 

xmmmps'^mmimcri^^Rv^m^^m^zm 

[000 2] 

l^^cOiiPS] <tfi^ft1* (Nuclear Magnetic Resonan 

ce) mmii. ^m'f-(^it^'^yhm^. :k\^v-x\^v 

NMR^i■^Sr«^al■r-&3•^;^. NMRft^SrSttS 
^iJ^hmiXhh , NMR3S«5rfiJfflL-C. 

C: CON M RcOEj^^cO]EEfflc7)-f<i^i?iJ-CS) . 
[0003] fiS^^I-f ^ — i^'^^ (Magnetic Resonan 
ce Imaging) llSfc LT^OJoixSMR I tt®^ 

■^^m.^m^^z^-x.hfz^<r>^ 
mt^. 9^mmmm^^. NMRft-t^aj*, a«s 

w&mmLT^zm^f^fd^^w.z-mkvmk'k'mi 

^4.^i:tCj:'5#^)it&NMR (Nuclear Magnetic Res 

onance) fg-^tCJ:'?, fi-^^r^fctLTV^^I^acT)^^^ 

[0004] t«*cOitiSmftii.l5:fflV^/i:5i-*T«lr^ES 

itzr ■ ^*^>isi}£(r>±mm<mmm^zi.hmm-:i^ 
^^)^2^^'^r>xmkmz:^n\^xnwi-thfc.^. is« 

m^. wm^^n.hW)mx'^^ixx\-^ 

TiSfiTS).?.. ^■t)^%jWcmWa<^mmz7[-AXts:mm 

R^MR I mwn'^R^wm^x\^h^%ti:wm.^xh 



(3) 



ItraVl 1-2488 10 



[0005] ±m.m^mt LT , mkco^v -^Aj^a 

9-1 3 58 2 3-^i:^$Bt=^^$iil.. Z<^mmii. % 

z^^)vu^1f:m'^z^J:'o. ^m.t\^x>mx'^<&x' 
mifi±^^-^tzMz^ <%mmx'm^cr>-<SLmz<%&-t?>coi,z 

[00063 

[0007] 

m^^^ith'oiz. »Mmi^im^^fzmim^AWE 
im\^x±m.m<Dm^t:no ^ti:nmbi-6NMR 
(MR I ) ^mmmx'h^x. M&mB.^^fHX'i^m^ 

i:mi^^txmm^mmvxmmmi^mmt^j:'o. ^ 
com^^^mmt zcom^^f^izwij^ixfzWMMkmi^ 

[0008] m^mSi^mB tLxm< miSMmmmi 
^cr,±fS.6^ij^RE-B a.—cu-ovm^^wHmmm 
mwx'hr). i-^h^^mmSiX-^&^ixhm&i^X'mm 

Y) , -y-TlOi^ (Sm) , (La) , ^^if-J 

A (Nd) , OL-otT'^A (Eu) . 7!fHU-'>A (G 
d ) . X/l^b'^^A (E r ) . -yx/l^b'-^A ( Yb ) 

^«Op%iJ'-^<i:t l«^Jt^42«l.XhSr-^i^^^ 
T^St>cO•C^^>l.. 

[0009] Ie^^fflST'9 0 K ( ^riV^lV) \:)±.(r>mk 
#Si^fiJKTc^t,0>f -y h y-^A^, ^^^ti^'A^^, -9" 
v>J'>A^^i:£7)^ag^(E«*^-grfi?;-rSf^. m^Sr- 

»9>-i.j§itST'^^-r-i. t , M.-xt£i&^i)-^9,\^fz'm&\k- 
ts:hw^\.z\tmmfiwm,z^m^fzwmmt:>ix. ^ 
X. n.^mj^)V9\mmvj:ii^xm;ah\^xm<. mm 

ffif^^L7t@g^'^/l^^{i^iaS9 OS (K) J!;M 



9 6 KcOjifs^^iSSSr t*>. *SiE»ffl*»^>'5:^ 1 m 
mJ,Xhl 0 0mmI,:iT<7):*;M*Sai:. -?-<?5l*ia5t:ib-:>-C 
|3im«0^i^ffl§r 5 0 A< mOT ( L < {4 1 0 At ml.:i 
T) iO!KJST-tH-«iL^^ffii^5:-^tf^i:S:^S!i:-r^. R 
E-Ba-Cu-OT-«$ix2.i@e^ffltC:i3(t-?.Re : 
Ba : CuCOt/Htti. fflSfi^Stfttiiil.**, «Hal : 
2 : 3T*)'9, ^ffi«±«l^a2 : 1 : \Xhh. B&m 
yN';Ui?F*JTc0^fL/i>c7)^:;UJt{41 0 : IJbMl : 1*« 
^ ifeiSffl*^9%mT (Wt. 1 0 : lUlT) X'iim 

mmcotmcrm&i)<:k^ < . mmm<m^i9(:-hiz< 
<^i>tz>ib. m&mz'^h, tfz. *eaiffi*»'5o%JiLh 
( 1 : iu±) x'iii&mm^±t^j:itzi^, m&wm 

m^^W^^z^'^h^h^^^hX^X. 0. \%Tj^ 

1 o%coe^ (Tc^ie^p t ) ifimni^ix-h^Lht^h 

ClOClt-CSOAtm (a*L<{±l O^tm) JjiT^O 

m^^m'txt^^B^^^M<Lfz'o. mm^etcr>ig^ 
mi^tx^cr>mm^m\Lx^^^ijmz^^-ti>. m 
Bmmis ^(m^ifiiuzx-oxmimsmi.iizmijm' 

^zw^-th t ®^=^(r?SJ*tfojf ffi**T# s . m.'^xm^ 

[00 1 03 m&m^<fi-i'iii&ws.m'Ptfzii}^mm<7) 
i^m^^xmB^m^mmnzi^m^ti^. }^mmi 

4-^i^mmti^±izmhrL?> , ztn^wvuxw^wm. 

mmij^^ii. m&m^Am^t Lxmrn-r^ x a iz^ 

m'l,Zi^&'t^Ztl,zX-yXhfTi:>ti^. ZCDXoliZm 

z<7)mm^mw<^m'oizimmLx^-( )i'i}''WM.^ 
ti. ^m^m.SsiMtxNMRm-^ti^^iii^iximmx' 

[00 113 

[i^B^onMcoj^ffi] iai^#B3-r^o i^n^ifssf*! 1 

M^«EPS-rsot-yy>^^S«i*Si 3 fco-y^'-f 
yr>-7'i 4 2-3it-cu-n-yi stclsi^^oTfcO, ± 
MJ^i^igpcoNMRft-^sri^aitT. 



(4) 1-24881 0 



jii^!B!i*i i(±. ssBBS^si e^<7)imm^<fV'^ 1 

[0012] *9%HJ-e(i. NMRga{imT<7)J; 3 Ic-f^ 

w.wmm&^(77K) -cn^i^^^ (t) , sok-c- 

ti^*c7):*cS«fi^5c^^BKT# S^J© ( 2 . 5 T ) 5: t 

MR-^MR I cr>!Bm'^^m-^mmiim.m<7)m$i>z^^-t 
mt'^ti^v^ mBmm^i.z\m-rh'&mf^\i!>^h. s 

[0013] immj^)V9im^m^(^i. o izmm:- 
3^y^mLi}^mmmzm%ts:\'-^. jicoyta^n^/i-T'i.w 

[0014] ^^«j^^»g-rffl3^;W^i8fEJ»«M$-8S 



X'% h . m^mj^iv"; {i^A!15 J: 0 1 3i*Hc^:'3=5r?K 

[0015] ?^ai*co;t:^tt*>'jSiJ'^^§ , >\m^w^<r> 
'^wmmm^^^mz'ii^moftvtx'^. 3>f 

$>■!>♦ 

[0 0 16] NMR^MRIO*f4c#:«i4'ft'e#l>C:i: 

^j^Ui i, * I. M R I ^m.x'\i . wMm'^'Z^tiifz^i.z 
\^fdsb\,zmm^<mwf^%<, 

-ifz. :iixt:,<7MmtAmmm.ti:^WPiX'\±-^t^j: 

[0017] ^mmiW}t'Lxm.mmj<)V'^(r>^'S.ifi±. 
m-^b. m.^mms^ii-hmm^zm'yxmmthx<D 
wmfimth. ^(^tiifmummmx'^m^f.zmm^ 

ycr^m^i:m^^^Xii<ZtiiimX'i>hh. 

m.^iw±x'^^^AmpskLx<7)mmit. mm<r)U.'w 
4T'# I. vi i: . Sf^±o^it*»'«T ^ c: t -e t *> 

[00 18] MRI<?5±l»©i:UT-5-fiOS*ttac:i:*< 

r # ?. w*>'*i&B3o:*c p ^^<r>u t -ox'h h . m&m 

^^W<rmm.^j:}i\,zii'^X. fit>3St7t:3^;W^*<^ 

/ifie^cTjMRi^s^t'ts^o. $^v^s^T\ m^m 

:5:MR 1 1 t-COfrLv^:«-^^aA^««T'# 1). do® 

cr>misx. iLmim^znhxi,^<r>nwm.<D-9ti^^j:i£ifi 
x'^h. 

[0019] immm i d 112 t^^^B^onis^j^^ 

■r. Rft?^^^{^•^^tfc^ie^^^V^^ 2 1 2r*2B)i»^ 
#§2 2(0r*l^{cSaL. CiX^?$«««0J^a^2 3 (3 

L;^i. C:c7)>'Xri>,3|s:#:ofii{i5 0kgSJgT'S)'9. 



(5) 



#^¥1 1-2488 1 0 



L, i^mwi2 5t^(7)Emm2 6imi^-^xmi^mj< 

2 2cr,9\-m^i^mm?:WMLxmm-th « «§I2 20i'h 
i!ltC/jNM<^*lK3^;1^2 82riSBL, ay^y^i^^^iO 
JS1tmgSS:«?S3 >f ;P2 8C3?V->T^NVP;:^l8^T'^fiSU 

iim^<^i'i'i<%Si't^zbX'i>mmx'^fz. z<7)Xoi,z 

mm^<:)U7mmx'^ s^xy tea lx^^jv^^ tmEt 
Lxm)fix^ti^j:mmin^x'^h^bt:^si,tz, -m 

ji'xm.mxmm l fzm^iz-oK^x^s-r. vm^ ^>v9 m <t> 

3 5X15. Sm^J^)V9\i<t> 32X1 5<7iVi&B^X' 

hh, ^ikf'^iv^ <r>tmMz^hwmm,i. ttk-c 

0 . 6 TXh -> ti , iSJKi^ffiT t i: i> izmum^li . J 
cc?DlMSn^KB*LT^WC|6]±L, 1 5 KT-coeSgJi 
5Timx.i. —1}^<J\^xmmX'li, SOKX'2. 1 
T, 15K-C'{±2. 5T?:fi;tS. Sm^nBM^^JU^ 

-CfiYj^i •9/J^S-C^^>S^^^> . 7 7 K-c 1 T 

[0020] ^Amsb Lxm^i^x^ ?>m&m^< 

)V9\i. ±a:LyiY^. Sm^O{3A\ «±!S^T'fc-l. 
La (^V-^:^) Nd i^, Eu (i- 

otr'>A)5^, Gd (;<fFiJ-'>A) Er (xyUf 
>;7A) iS. Yb (>f ■yr;pb'':7A) ^*ffl(,^Tt iv^. 

[00211 m2'^x'\mmmj^)V9 2 1 ^^-thm. 

^^liZWM^^iil^ 2 9 *sa*^fi, ^cr,m*)i,zvuy^ 

±m«{c*>r Lxm^-tHj^i^nmrmm^wM 

^<r)y]ftic7)miti0^^ti:miiiLXNMRm^^:m^ 

[0022] m&m^^)i-:^<7)^-thmmi.i'p^^m^ 
ib. ztiimmMhLx^<^tt.nmLx . ^^^x- 
m^b i.x\iKW<^-^. if^^^&t/^mmx'^hifi. » 

^i;'<73#<2k<7)— gPT-tii-^ MR I t LT*S^U y^ 

mcr>mmi3^x^ & . ^m^<7)m^Mkt LxA--mm<Dm 
WifriMhnmmcottmmizw^x^ h. muijj^ 

m^co^mn, mfm<^fHmzi>^xm^mmi^^m 

X V -^fz cDX'imm^^ < -5 fz-mMco-ii-m 

iz. m)ibX^mX'^y^'<i^h^j::^WM?:Mm-t^CibX' 



mt^hmkx'hh, 

[0023] c^sft^ij 2:03 izi^)vxi§nwmmm 
)^wmwmk'2.(>^mi\^x^m:mkth, mm 

2 b\.XW^21Xf^)Vfm3 2 t?#fflgP3 1 

h . }^ai*-'^T-r-& b mmo -ouss x-mmm^^/i-^ sr 
fzib. i^m^jf(7)m}tmmx'^ . mmxh^ma^m^'^ 

«?ai*^«gi:=5rO, MR I i: fr<OtttgJi(B)±^&. i 
Jti^J«fg:^3**ffiai.fei6. 3 0 K J: 0 tffiia'vcoJ^aJt 

^fgT'Si -I, . z (ofzi^miim^ -^fi- ^ co^-thm^m 
[0 0 24] cmmms:) m4izNMRm^<7it9iiii:fj^ 

i^jUM.Ti'^^l'ym.^ ^ /U4 2I>ZJ: -^X'ifo^-^comi:^ 

2 l<7)JiSrtc:jftias^*4 3S:av>T, -?-coiSmc'vu 
A*;l^^y3^;U4 2 ^'eiO||fi2:±fi5^:firi6jfcii35Lt:ffi 
a-r-l.. n^;K:{i>N'Uni^S-ffl;^i-&*)-<i-r 1 0~3 0 

MHz xi^m^^h . m^mmmmz^ r sr 
t-^t. ^(ommco^^^±^-^i>zbizx'o, 
m3\i-^mbL, Mwocaaffifg^ft-i.. mizm^^m 

n>fy|^4 4 2:JSHlcieL. <SJS^T'^^iiS:*^(tS, CO 
fiyafe«i:3 5Hz, 80Hz, 4 0 0 H ztOV^-ffl**^ 

iMm4>izn-io'^tszbtin'^ h h«o 

S'SL, mtmi. 2bm$k. ^MRi^ifxmbLx^ 

mm^-? yj^9<D^'?-mmim^x'^ h . 

[0025] Cllifi^4 D m 5 tClgiCCOSis3SVN';Ui7 A> 

m.<nfvvxw<^w^^m^^. ^<r>^^&n5ii,zm.imf^ 

)V9 2lt>m'&^iXh. WSaS,t.X'<^^^ixfzcr>-hl.zm 

m^^jV'S 2T-«jssixT^AK5t Lxmrn^wm^ 
iHjflsi itcEPJnL, vi^y-f Y^-itvi 2x±mmi<zm 
m.-M^(r>^MRm^^u-mth. mmt>m\^Lx\'-^hfz 
mmcon!s.i<zi.->x. i '93SiSJit'coi«.®s^«iai 
immxhh. Li)^i>wmmiW(r)^^^^'L^bLxm. 

mtnWiz^'f^LXii^ . Vt'>xnMRbLX<r>X^n 

i5=sr«f4^«t, mmmm^i^ttch. mr i t ltcd 

^«03-:7 5 3&fflV^S^:i:i,^lgt'$> 
0. iix?rm5(l(c#i2-ri.« 2TX^J.:JlT-C'(7)|Cffl 

•c\ ^^m^m-\ti}^'Z^t£m^^zB-'?^\.z\m- 
'mzmii>m^i:^-th:ibi,x^h. :imzi.^^ 

W<%m.^cr>i^mil-^X'5^ ^VXf<^MM.Lt^^£< . z 



(6) 



1-248810 



[113] ^^mcr>m2mmm^^^-tmmmx'h?>. 



[05] *^BBc7)|^4 |ISfe0iJ$r^-rBirM0-C-* «. , 

11, 2 9, 43 mmmi^ 

1 2. 30, 4 2 

16, 2 2 SSBi^SS 

17, 2 1 

18, 2 3, 3 1, 5 1 J^aiSB 

19, 28, 33, 52 mm.^^)V 



[01 ] 



12 



13 



17 
18- 



-y 



-16 



14 



15 



[02] 



[03] 





[05] 



27 

1-U 



(7) 



«fM¥l 1-24881 0 



S*n»?WJ«rtTAiWBr5TS50#«5 
S»»;«J=&tfJASFHar5T@50#«i 1*^^ 



